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Liver Recovery for Transplantation 
C. Miller. V. Mazzaferro. L. Makowka. R.D. Gordon. S. Todo. J. Bowman. 
M. Morris. J. Ligush. and T.E. Starzl 
T ECHNIQUES for multiple organ pro-
curement of the heart. liver. and kidneys 
were first described by Starzl' and have been 
adopted throughout the world. Although this 
conventional technique provides usable organs 
in the majority of cases it has certain limita-
tions principally due to the need for time-
consuming dissection of the hepatic hilar 
structures. These limitations. which became 
critically evident in the unstable donor, have 
led to the evolution and refinement of this 
technique2 and its eventual standardization. 
The final simplified version. commonly 
referred to as the rapid flush technique. 
requires no preliminary hilar dissection and 
allows for rapid organectomy in a bloodless 
field after early in situ core cooling. 3 This 
report describes a 2-year retrospective review 
of 437 donor hepatectomies comparing our 
experience with both the conventional and 
rapid flush techniques. 
MATERIAL AND METHODS 
Between January 1985 and December 1986. 587 con-
secutive donor hepatectomies were performed by the liver 
transplant team at the University of Pittsburgh. Donor 
statistic sheets and the respective recipient charts were 
retrospectively reviewed. Four hundred thirty-seven cases 
were found to have available. adequate data for analysis. 
Of these 437 recoveries. 157 were performed using the 
rapid technique and 280 organs were procured with the 
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conventional technique. These 437 liver grafts were used 
in 357 primary transplants and 80 retransplantations. 
Donor assessment parameters. recipient variables. indi-
cators of graft function. and incidence of primary non-
function were analyzed and compared with respect to the 
harvesting technique performed. 
Donor assessment parameters included arterial blood 
gases and peak liver function tests (SGOT. SGPT. biliru-
bin. and prothrombin time). Recipient parameters 
included age. blood loss during transplantation. and total 
graft ischemia time (lime from donor circulatory arrest to 
recipient revascularization). 
Graft function was assessed by comparing peak SGPT. 
SGOT. and peak prothrombin time between the two 
groups. Finally. the incidence of primary graft failure 
that resulted in early retransplantation or patient death 
was compared. 
All statistical evaluations were performed on an 
IBUR/PC-A T microcomputer using statistical analysis 
software (SPSSjPC+. SPSS. Chicago. and BMDPjPC, 
BMDP statistical software. Los Angeles). A t test was 
used for all parametric statistics and the chi-square test 
used for nonparametric evaluations. For all tests a Pvalue 
of less than .05 was considered statistically significant. 
RESULTS 
Donor Assessment 
Taken as a whole. there were no significant 
differences between the two donor populations 
(Table I). Mean values for p02. peo l • and 
pH were essentially identical. Liver function 
parameters were also similar but the trend 
was to accept livers from somewhat less than 
ideal donors when the rapid technique was 
used. This is evidenced by the systematically 
higher mean values of SGOT. SGPT. and 
bilirubin in the rapid flush group, although 
statistical significance was reached for only 
SGOT. There was no significant difference in 
the mean prothrombin time. 
Recipient Parameters 
The two recipient populations were similar 
in age. The mean graft ischemia time was six 
948 Transplantation Proceedmgs, Vol XX. No 1. Suppl 1 (February). 1988: pp 948-950 
'e used 
ns. 
>. lndi-
y non-
to the 
blood 
iJiliru-
1eters 
j toui 
-est [0 
GPT. 
; two 
IIlure 
leath 
n :In 
llysis 
iPe, 
was 
, test 
'alue 
:1. 
ant 
ons 
lnd 
ion 
:nd 
lan 
lias 
clly 
nd 
gh 
1ly 
in 
ar 
.ix 
50 
ClAPID FLUSH TECHNIQUE FOR DONOR HEPATECTOMY 
Table 1. Donor Variable. 
'IIean - SO RapId Conventional P 
Peak SGOT 93 < 87 75 ~ 84 04 
Peak SGPT 58" 72 49:: 56 NS 
Peak bIlirubIn 87 ::: 53 82:: 86 NS 
Prothromb,n time 13.3:: 1.8 13.4" 2.0 NS 
pO, 134 !: 90 149" 94 NS 
pCDl 33 ::: 12 30::: 8 NS 
pH 74 -:: 01 7.4 = 0.5 NS 
hours in the conventional group and 5.6 hours 
when the rapid technique was used. Although 
this was a statistically significant difference. 
its biologic significance is unclear. Blood loss 
was recorded in blood volumes for pediatric 
cases and in liters for adults. There was no 
significant difference in total blood loss in 
either Cldult or pediatric groups. These results 
(Table 2). taken as a whole. illustrate little if 
any difference in the recipient populations 
receiving the liver grafts. 
Graft Outcome 
The grafts procured with the rapid flush 
technique had superior function compared to 
those harvested conventionally (Table 3). The 
peak SGOT was significantly lower in the 
rapid flush group and there was a strong 
tendency for lower peak SGPT levels as well. 
The mean peak prothrombin times were simi-
lar in both groups. 
\iost importantly, the organs procured with 
the rapid technique had a primary graft fail-
ure rate only 2/3 times as great as that of 
949 
conventionally harvested grafts \ 6.4'1 v 9.6'7,,) 
(Table4l. 
DISCUSSION 
With the increasing success of renal and 
extrarenal transplantation in the 1980s. the 
need for maximal organ use from every poten-
tial donor is obvious. The surgical principles of 
atraumatic dissection and in situ core cooling 
of the multiorgan donor have been well 
described and have become conventional prac-
tice. 1 
[mplicit in this conventional technique. 
however. are the lengthy preliminary dissec-
tions of hepatic and renal hilar structures. 
This dissection has distinct disadvantages. 
During a lengthy dissection and mobilization 
there can be inadvertent periods of ischemia 
caused by temporary vascular occlusion or 
vasospasm. [n unstable donors. this tedious 
approach is dangerous and may irreversibly 
damage an organ or preclude its use entirely. 
Secondly. the conventional practice can be a 
constant annoyance to cardiac procurement 
teams simply due to the waiting time imposed 
on them. 
As experience was gained in harvesting 
organs from unstable donors, the rapid flush 
technique evolved as a technique used by the 
most experienced surgeons" and was finally 
standardized for routine employmenL) The 
principles of the rapid technique differed from 
the conventional in that no preliminary dissec-
Table 2. Recipient Parameter. 
Me,," '" SO 
Age 
IschemIC time 
Blood loss 
PedIatriC (blood volumesl 
Adults III 
Mean ! SO 
Peak recIpIent SGOT 
Peak reclpoent SGPT 
Peak recip,ent protlme 
Aff~"d 
17.7 !: 9.4 
5.6!: 1.3 
3.9!: 2.3 
8.9 .t 21.1 
Convent"",. 
16.0", 11.6 
6.0 ± 1.4 
4.5" 5 
9.6 " 10.2 
Table 3. Graft Performance Variable. 
Rapid Convention. 
1.396 !: 1.585 1.846 !: 2.100 
912 .t 926 1,132!: 1.367 
18.6 ,,6.9 18.9!: 7.4 
p 
NS 
.02 
NS 
NS 
P 
.02 
.08 
NS 
950 
Teble 4. Greft Function 
Promary function 
Primary failure 
Totsl 
RII(>odI%) 
146193.6) 
10 (6.4) 
(100) 
Conventional 1 %) 
254190.4) 
27 (9.6) 
(1001 
p 
NS 
tion is needed. After isolation of the great 
vessels and cannulation of the aorta and portal 
vein via the inferior mesenteric vein. the 
abdominal viscera are cooled and allowed to 
become asanguinous. Only at this point is 
hepatic hilar dissection begun in what is now a 
bloodless field. Once hepatectomy is com-
pleted the kidneys are easily removed en bloc 
and separated at the back table. The entire 
operation. including removal of the heart or 
heart-lungs. liver. kidney. and vascular grafts. 
may be completed in approximately 60 min-
utes. 
We have previously shown! that this tech-
nique has been met with a high degree of 
acceptance by nurses. coordinators, and local 
surgeons with whom we have worked. More 
importantly, it produces organs including kid-
neys. livers. and hearts with excellent rates of 
primary function. 
MILLER ET AI.. 
In this retrospective review we have com-
pared this new rapid technique to that of the 
conventional. The population of donors com-
prising the two groups were not significantly 
different. although there was a trend to use 
slightly more compromised donors when the 
rapid technique was used. 
Despite this trend. overall graft function. as 
assessed by peak transaminase elevations. was 
superior in the rapid flush group. Finally, the 
rate of primary nonfunction of hepatic grafts 
was reduced by the use of this new technique. 
In summary. the rapid flush technique 
yields high quality organs. is well accepted by 
the transplant community, and has become 
the procedure of choice for organ procure-
ment. 
REFERENCES 
I. Starzl TE. Hakala TR. Shaw BW Jr, et al: Surg 
Gynecol Obstet 158:223. 1984 
2. Starzl TE. lwatsuki S. Shaw BW Jr. et al: Trans-
plant Proc 17:250. 1985 
3. Starzl TE. Miller eM. Broznick B. et al: Surg 
Gynecol Obstet 165:343. 1987 
